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The invention described herein may be.manu-

factured and used by or for the GOVernment for
-governmental purpoeses, without the nayment to
me of any reyalty thereon.

This invention relates to means for landmg and,

_Jaunching airplanes under. condltions such that
_the usual runway or its. equivalent .can not be
provided.

Tt has been Droposed heretofore to land and/or
-, la.unch airplanes from. elevated supports such. as
tracks or.cables from which the airplane is sus-
.pended during its landing .or take off run, but.as
far.as.I am aware, none of such previous pro-

_posals has ever been put to practical wuse. In

;many cases this has been dueto failure, in design-~:

ing such .apparatus, to take into account the
.practieal conditions under which the apparatus
must operate. In other cases, the effort, to meet
‘these practical requirements has resulted in such
‘structural and . mechanical .complications . and
correspondlngly large expense .as to render the
resulting, apparatus impractical,

_The present : mventlon prowdes A novel appa-
ratus which accomplishes the purposes of the
prior proposals.mentioned above, broadly - sneak-
ing, but which, is characterlzed by simplicity of
-construction, low cost, a,nd Heht weight,. and at
the.same time makes su1table provision “for the
.conditions necessarlly' encount_ered_ in. .service.

The apparatus can be installed on. shipboard, or -

set up in any kind -of terrain where the construe-

:tion of.a runway.or landing. strip is. net feasible.
‘It can be made portable and set up-or knocked
~down and, m}oved to a new lecation in a com-
,paratively short; time It -can be tra,nsported by
inaccess1ble locatxons No source of p_ower is
.required.to. accele1 ate the axrplane for takeoff, as
in some known launching devices. For military
use, it has the additional advantages that it.is
difficult to_see from ahove, 500 feet,is easily cam-
;ouflaged, and is structurally o difficult bombing
target. To these -ends; apparatus embodying the
'inventlon comprises: many, novel featires as. set
forth in detail hereinafter and as defined -in the
a,ppended claims, .

Two embodlments of the 1nvem;ion are 111us-
trated in the accompanying drawings, but:it is to
.he expressly understood that these drawings are
for purpeses of illustration-only and.are not to
be construed as a deﬁmtlon of .the.limits of the
1nvent10n reference being ‘had to the apnended
cla1ms Jfor this purpose.

In the. drawmgs-
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Figs. 1 and 2 are: respectively pexspectwe and 55
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side views of g porfable apparatus embodying the
invention; .

Fig. 3 is a detail plan view and Flg 4 g side
view of part of the apparatus;. ]

Fig. 5 is a sectional detail of part of the struc-
ture shown in Figs. 3 and 4; -

-Fig.. 6 is a section on the hne 6—6 of Flg 4;

Fig. 7 shows the arrangement of the support-

ing masts for the runway cable, Figs, 8 and .9

being respecigively a plan view and a side view of
the top of .one of the masts;
Fig. 10 is a detail of the connections between
the runway cable. and the supporting cables;
Figs. 11 and 12 are perspective views illustrat-

-ing successive conditions in the landmg opera-

tion;

Fig. 13 is a. deta11 of the landing trolley; -

Fig. 14 is o section on the line {4—1{4 of Fig. 13;

. Fig. 15 is a detail of.a hook on the airplane
showing its operation in landing the plane;

Fig. 16 shows the landing sling;.

Fig. 17 shows .a spreader frame for the landing
sling, and Fig. 18 is a section on the line 18—I18
of Fig. 17;

Figs. 19 and .20 are details of parts of the
spreader frame and Fig. 21 is a section on the
line 21—21{ of Fig. 20;

Fig. 22 illustrates the mounting of the hook on
the plane;-

Fig. 23 is a section on the line 23-—23 of Fig. 22;

Figs, 24, 25 and 26 are details ‘showing the
operation and use of the hooking for take off;

Figs. 27 and 28 are perspective views of the
launching trolley;

Figs. 29 and 30 are detalls llustrating the oper-
ation and use of the Iaunching trolley; :

Fig. 31 is a section on the line 31—2! of Fig. 29;

“Fig. 82 is a detail of part of the mechanism of
the launching trolley; .

Fig, 33 shows the operatlon of hf’cmg a plane to

“the rutiway cable and Fig. 34 shows the plane as

the take off run begins;
Tig. 35 sliows a release méchanism for holding

“the plane prior to the start of the take off run;

“Fig, 86 is a detail of a slidér on the runway
cable, and Fig. 37 is a section on the line 37—387T
of Fig. 36;

Fig. 38 is a detail of a cushlonmg device on the

-runway cable, and Fig. 39 is g section on the line

39—39 of Fig. 38;
Figs. 40 .and 41 are details of cable fairléads;
Fig. 42 illustrates a shipboard illustration of
apparatus embodying‘the invention;
Fligs. 43, 44 and 45 are details of the structure

of Fig. 42;



‘lowering or lifting the airplane.
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Fig. 46 illustrates a detail of the launching trol-
ley as adapted for shipboard use; and

Figs. 47 and 48 show a modification of the ship-
board installation of Figs. 42-45.

Figs. 1-41 of the above drawings show an em-
bodiment of the invention designed especially as
a portable installation which can easily be trans-
ported, as for instance, carried by and dropped
from an airplane, to remote spots inaccessible by
ordinary means of transportation gnd there set up
and operated quickly and easily by a few men.
The apparatus thus comprises an elevated run-
way cable which is suspended above the ground
by four portable masts assembled from sections
in known manner. To permit an airplane to ap-
proach or leave the apparatus in line with the
runway cable, each end of the cable terminates in
a three-way connection with two guys which
spread out in the form of a Y over the tops of
two masts, the latter being far enough apart to
permit the airplane to fly between {hem.

The above arrangement is shown as a whole in
Figs. 1 and 2. The runway cable | is fitted at
each end with a socket 2 and pin 3 (Fig. 10) by
which it is attached to one corner of a substan-
tially triangular connecting heart plate 4. Guy
wires, ropes or cables § are connected to the other
two corners of the plates 4 by means of shackles
or sockets 6 and spread out therefrom in the form
of a Y over the tops of masts 7, their other ends
being suitably anchored in the ground at 8. The
masts are suitably guyed as at 9.

Suitable means are provided for running the
guys 5 over the tops of the masts. For example,
the top of each mast may be provided with a cap
10 (Figs. 8 and 9) made in two parts clamped
around the mast by bolts f{ and held in place by
2 through bolt 12. Each half of the cap carries
a vertical bracket (3, which may suitably com-
prise a short length of angle iron welded therete,
and these brackets are preferably connected at
the top of a U-shaped retaining strap (4 for the
guy 5 which runs over a pulley {5 mounted be-
tween said brackets.

Thus when the masts T are set up and the guys

5 are tightened, the runway cable | is suspended

in the manner shown in Figs. 1 and 2, but the
masts are spaced on either side of the line of flight
of an airplane approaching or leaving the runway
cable at either end thereof, and there is no ob-
struction in the path of the plane.

The connecting plates 4 at the ends of the run-
way cable also serve as supports for means for
lowering an airplane to the ground after it has
landed or for lifting an airplane into launching
or take-off position. As best seen in Figs. 8 and
4, a block 16 is carried at the end of a suitable
supporting framework, being located above and
at one side of the runway cable. A rope {1, here-
inafter referred to as the plane lift rope, runs
through the block 16 and a-second block I8, the
end of this rope being secured to the block {6 at
{9. The block I8 carries a hook 20 which is
adapted to be used as hereinafter described for
The plane lift
rope {7 is preferably operated from the ground
and to this end it may be run under a pulley !
mounted in a bracket 22 secured to the connect-
ing plate 4 and then through one or more fair-
leads 23 (Figs. 4 and 40) along one of the guys
5 to the top of its mast 1. Here it runs over a
pulley 24 (Fig. 9) which is shackled at 25 to a
bracket 26 secured to one of the supporting angles
13, and thence to the ground. A small winch 27

10

4

(Fig. 7) may be used for operating the plane lift
rope.

The supporting framework for the block (6
(Figs. 3 and 4) preferably comprises three struts
having a common junction 28 carrying a shackle
29 to which the block I§ is attached. The ofher
end of the middle strut 30 is connected to a lug
3t (Fig. 5) forming part of the connecting plate
structure as described below. The other ends of
the two outer struts 32 are suitably supported on
the diverging guys 5. 'To this end each guy is sur-

~ rounded near the connecting plate 4 with a two-
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part sleeve 33 clamped in place by bolts 34 (Figs.
3 and 6). The upper half of this sleeve, near
its end remote from the connecting plate, is
formed with an upstanding Iug or ear 35, the ends
of the struts 32 straddling the lugs 35 and being
pinned or bolted thereto at 38. For greater
strength and rigidity, braces 37 extend one from
each of the lugs 35 to a lug 338 which forms part
of the connecting plate structure as described
below.

The hook 20 must be attached to or detached
from the airplane by hand as described herein-
after and the connecting plate structure is ac-
cordingly adapted also to carry means for lifting
a man for these purposes. As shown in Fig, 5, the
connecting plate structure includes a hollow ver-
tical column or socket 39 (to which the lugs 31
and 38 described above are attached), this socket
carrying a swinging davit 40 supported on a pin
or bolt 41 and the davit having a locking handle
42 which can be used to lock it against turning in
the socket. A suitable support such as a bosun’s
chair 43 is carried by what is hereinafter termed
the man lift rope 44 which is preferably operated
from the ground. As shown, this rope runs
through davit blocks 45 and thence through a ver-
tical fairlead 46 and under a pulley 47 mounted
in a bracket 48 extending from the connecting
plate §. From pulley 47 the man lift rope follows
the guy 5 together with the plane lift rope i1,
running through the fairleads 23 (Fig. 40), over
pulley 24 at the top of the mast T, and thence o
the ground and preferably to the winch 21,

It will be understood that the connecting plate
structure, the supporting frame and plane lift
rope, and the swinging davit and man lift rope are
preferably duplicated at the two ends of the sup-
porting cable, so that the airplane can land or
take off from either end of the apparatus.

Fig. 1 shows at its lefthand side an airplane 48
approaching the apparatus and about to land .
thereon. This airplane is provided with a hook
device (described in detail hereinafter) which is
adapted to engage a sling carried by a trolley run-
ning on the cable {, these parts being specially
designed to cushion the initial shock of the en-
gagement of the airplane with the sling and ac-
celeration of the trolley along the cable.

The preferred construction of the landing trol-
ley is shown in Figs. 13 and 14. It comprises
spaced parallel side plates 80 carrying a grooved
roller 5f between them which rides on the cable
{, the plaies being bolted together at the bottom
through an interposed spacer block §2. In prep-
aration for landing, this trolley is positioned at
the end of the supporting cable that is to be ap-
proached by the airplane and normally hangs
in the position shown in Fig. 13. The lower part
of the trolley is shaped somewhat like a boot,
with the toe of the boot extending in the direc-
tion in which the trolley moves on the cable
when the plane lands. The toe carries a pivoted
bracket 53 to which is attached a shackle 54



bolt 59 and operatmg the . Slide 57 can easily .
remove the.roller 51, reverse. the trolley and T€n the, trolley and slmg as shown in Fxg 12,
place the.roller: The trolley 50 w1th the alrplane suspended_r

connecting member 12 is then slack S0 tha.t the

41) to.a. pulleyy _at-the.top.of the. om,,  shackle 54 can be disconnected from the trolley
which it descends.the. mast to..a.suitable. brake. 30: and the plane then lowered to the ground,.
drum or thelike 67. *  The, detalls of. the hook mstallatmn on the air-.

The. landlpg shng itself (Flg 16) s, prefer) plane.

a, Dlate 93 Which, for landing, purposes.
is shaped to prov1de a Ja:w member 84 and a-rela-
15+ t1ve1y NALrow, opemng 95 through Whlch the slmg,
Pig. 1 g

or barbs g7 pr eventlng the shng from acmdentally )
leaving the. recess. The hook plate 92 is shackled.
at 98to. the ends ‘of.two ﬂexxble supportmg cables’
99 which are connected to the alrplane pref

cables. At the same fime the hook and cables;
swing downwardl “toward the alrplane fo mini-
mize what’ mlght 0therw1se prove a seVere force
). couple tending to. cause the airplane to nose up‘
' durmg landmg
These ends are accomplished by a movable
hook support whlch normally maintains the hook .
in position to engage the sling’ (F1g 11 but is
,movable rearwardly and downwardly and also.
” laterauy on engagement with the sling. Prefer-.
ably this movement of . tbe ook support is. re-
sﬂlently res1sted to assxst in cushmnmg the 1n1t1al,

pre . .
17—20 The, top. honzontal rod 13, of this~ AT
is; shdably and_rotatably supported in, bra, ke
14 that are.clamped on a tube 15, the lattex (Fxg . O
3 and_ 4). being carried. by. a brawl;et 16, welded
to the hftlnc frame strut 30, (Fﬁg, 4)., .

. 10" DL 0.0ne
thereof Where they over}ap and are conne
by pivot pins 80, the edges of these plates_

‘ ‘to the hnok D ate 93 telescopes W1th1n
plates, 65; the tube. 10250 that. as-the hook engsges the.
d. te he: sling, the telescopmg tubes 182; 184 are swung.
grcz)ﬁs g§ the- rods 77_and 18 and held ln'place ¥ on the.pivot: 103 at-the.same time the tube 104,
S

is pulled- part- way. out- of- the tube. 102. This
th??:;;ih%ﬁ%l;amﬂs 1. preparedrofg éﬁgdmg,f 70, swinging. and: extension of- the telescoping. tube.
15 at one end- of the sup ortﬁi& ab s ' system. is. resiliently res1sted as for e}gefmple by
then bemg as_shown_ i Fig, 17; g :
trolley 50 is drawn, up close _to t] Vframe and the one end to the struts 189 and running over a
slmg 68 is releasably fast ned: to the. rods 18, o{ pulley “16 at th _end of the tube m2'and through;
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hook plate 93. The tension of the cord [05 can
be adjusted by means of a turnbuckle {09.

For launching purposes as desecribed herein-
after, two side plates {108 are carried by the hock
plate 93 and a pelican hook {({ is pivoted be-
tween them at 112. The tail of the pelican hook
can be locked in the position shown in Fig. 24
by means of a roller {{3 mounted between the
two arms of a latch lever ({4 that is pivoted on
the hook plate at 115, the lever being held in
position by a spring (16 connected between its
end and a toe 11T on the hook plate. As shown
in Fig. 24, the tail of the pelican hook extends
between the side plates 110 and between the arms
of the latch lever !4 behind the roller 113, the
tail of the latch lever being locaied underneath
the side plates so as to be protecied thereby
against accidental release of the pelican hook.
The side plates are shaped to provide a notch 118
closed by the hook {1 to retain therein one end
of a U-shaped stirrup {19 (Fig. 25) whereby the
airplane can be lifted to launching position as
hereinafter described. A trip lanyard 128 at-
tached to the iail of the latch lever can be op-

erated by the pilot fo release the pelican hook {{i.

for the airplans to take off as soon as it becomes
airborne under its own power, as shown in
Fig. 26.

For launching, the airplane is suspended from
a launching trolley running on the runway cable
! (see Fig. 34). Means are provided for holding
the launching trolley at the end of the cable While
the motor of the plane is revved up and then
releasing the trolley so that the plane ean run
down the cable, pulling the trolley with it until
the pelican hook is tripped as described above.

The details of a suitable form of launching

trolley are shown in Figs. 27-32. The irolley
comprises a frame consisting of spaced side plates
{21 between which are mounted two grooved
rollers 122 running on the cable {. As shown in
Pig. 31, the rollers 122 are preferably mounted
on pins 123 by suitable bearings, here shown as
ball bearings {24, which provide free running ac-
tion. RBeneath the cable { the side plates are
connected through a spacer block {25, .and the
weight distribution of the parts is such that as
soon as the weight of the suspended airplane is
released, the launching trolley inverts. ifself from
the position shown in ®ig. 27 to that shown in
Rig. 28 wherein the spacer block {25 rides on the
runway cable and acts as a brake to slow down
the trolley. The trolley may be suitably con-
structed for removal from the runway cable so
that it can be replaced if necessary or reversed
for launching in either direction on the cable.
In the form shown, one side of the trolley com-
prises a door {26 mounted by hinges 127 on the
side plate 21. For locking the door in closed po-
sition, grooved lugs (28 on the door fit over ribs
129 on the side plate when the door is closed, and
the door is locked in place by latches {30,

The airplane is suspended from the launching
trolley by means of a sling comprising the stirrup
link (19 mentioned above, two short connecting
members 131 joined by an interposed ring 132
(Fig.:33), and a stirrup link (33, The airplane is
lifted from the ground by means of the hook 28
and plane lift rope {7, the hook being engaged
in the ring 132 so that the upper connecting
member 13f and stirrup 133 are slack. A man in
the bosun’s chair 43 then engages the stirrup (33
over a curved latch 134 pivoted on & pin 135 at
the bottom of the launching trolley. The latch
134 is then closed to the position shown in Fig.
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29, In which notches 136 in the latch are engaged
by a keeper 137 slidable in slots 138 formed in
the side plates 121 and urged toward locked po-
sition by tension springs (38. The airplane is
then lowered until it is supported by the sling,
after which the hook 20 is disengaged.

In case the pilot fails to operate the {rip lan-
yard 128 in time, it is desirable to provide means
for tripping the latch 134 automatically at the
end of the run of the trolley along the runway
cable, the airplane being thus released although
carryving away with it the sling §149—131—133.
To this end the keeper 137 is connected with a
plunger {40 which extends slidably out the end
of the trolley and is driven in at the end of the
run of the trolley to move the keeper 137 and
release the lateh (34 as shown in Pig. 30. As
shown, the plunger slides through the spacer
block i25 and through a casing {4f{ mounted on
the end of the spacer block. An outer telescoping
casing {42 slides on the end of the casing {41 by
means of slots {43 and studs 144, a rubber block
145 or the like being interposed between the ends
of the two casings to absorb shocks.

The trolley {2i acquires considerable momen-
tum as it travels down the runway cable, and
even though the pilot operates the trip rope prop-~
erly, the braking effect of the spacer block {25
may not be enough to stop the trolley before the
plunger {48 is operated to release the sling 19—
i8{—133. To prevent the sling falling to the
ground in such a case, the stirrup 133 may be
tied to the trolley by a light line (48, In case
the pilot. fails to operate lanyard {20, this re-
taining line 148 will be easily broken so that the
sling is carried away with the plane as described
above.

For launching, the landing frame 11—178 is
swung rearwardly and upwardly out of the way
and tied or otherwise secured to the braces 16
as indicated at {47 (Fig. 34), and as stated above
the launching trolley with the plane suspended
therefrom above is held at the end of the runway
cable by suitable means until the proper time and
then released. The holding means which pre-
vents premature travel of the launching trolley
may have any suitable form and may be incor-.
porated in the launching trolley as described
hereinafter, or separate therefrom and connected
to the plane itself as shown in Pig. 35. In the
latter case, a link {48 is attached to a fitting near
the tail of the airplane and is engaged by g trip
mechanism anchored to the ground by the rope
(48, The trip mechanism comprises & bar §50 at
one end of which the rope 149 is attached and at
the other end of which is a pivoted latch 151 held
in place by a lever 152 pivoted on the bar inter-
mediate its ends. A spring {53 retains the lever
in the position shown in Fig. 35 until it is tripped
from the ground by lanyard 154, thereby releas-
ing the plane which moves off down the runway
cable. The trip mechanism then falls to the
ground )

For returning the launching t1 olley to starting
position, it is desirable to provide a slider on the
runway cable, and since this slider will then re-
ceive the impact of the plunger 140 of the launch-
ing trolley at the end of its run, the slider should
be.of fairly rugged construction and backed up
by a resilient cushion, Figs. 36-39 illustrate suit-
able-forms of such devices. As shown in Figs, 36
and 37, the slider comprises a conical shell 158
made in two halves bolted together and provided
with flanged ends to which are secured end plates
{66 also made in two halves so that the slider
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can beé assembled on the cable. - ‘Held between the
two end:plates 456-is a two-part sleeve 157 which
-bears directly on-the cable, For greater strength
against end shocks;:interengaging-toothed plates

158 are secured: as by welding to-the two-parts of
the sleeve. “The slider can be - operated from the
ground by means of a slider rope 189, “When not
in use, the end of the slider rope can-be tied to
‘the ‘end -of a-pull=up rope 60 -(Fig.40) -which
runs ‘through the ‘fairleads 23 along ene of the
‘guys b and thus hoisted out of the way.

- Fig. 38 shows two sliders 155 and an-interposed
cushioning device, this arrangement being adapt-
‘ed for-use: at-either end of the cable in exactly
‘the same manner. The cushion device comprises
a-coil spring-161 surrounding the cable and seated
at its ends‘in seats 162 slidable on-the cable. -As
shown in Figs. ‘38 and 39, these seats are made
4in two halves, 'with-interengaging teeth ‘along
their  meeting ‘axial-edges. “‘The two halves -are
connected- together by bolts (63 which' pass
through the coilsof the spring and thus anchor
it to its seats.

“Pigs: 42-45 illustrate the use of the-invention
on board ‘ship. - Here the runway cable 165 -is
rigged outboard: of the ship by means of -booms
166 mounted. to swing on masts 167, As the di-
rection of the ship may be reversed, it is not nec~
‘essary to provide for-operation’in -both directions
along the cable., In theform shown the direction
‘of- movement of the plane is forward relative to
the ship and this will usually be desirable with the
‘ship headed into the wind.

The fozward mast {67 is-braced by spars 168

and-by a*guy 969 running from the top of -the 3:

‘mast to a-suitable fitting on" deck, and the end
of the boom-is-supported by a topping Ilift 170.
The ‘after mast-167-is’ similarly braced by spars
ATt-and by a guy 172 running from the top of the
masts’ to the deck, ‘and the end-of the boom is
supported by a-topping lift {73, As'illustrated by
Fig. 43, the inner-ends of both booms may be
pivoted as at 174 to brackets 79 that are rotat-
ably mounted on-the masts by means ‘of-collars or
swivels 476,
- In-such an-installation the runway cable 165 is
preferably: of-stich-lenigth as-to be stretched be-
tween - the ‘ends-of booms 166 when -they "are
swung-outboard-as shown. - Figs.-44 and 45 il-
lustrate a suitable ‘fitting -for the “endsof the
‘booms - comprising “vertically -spaced - plates {17
and a-vertical:pivot pin*f78. The runway ¢able
is connected to the end- of the-forward boom 166
by links and/or-sockets ‘{79 pivoted on the-pin
118;- and- similar- means {80 ‘connect the end of
the boom to a‘cable or-rope {81 which runs for-
ward diagonallyinboard to a'mast -or frame 182
in the bow-of the ship.: A'similar arrangement-at
the end:of the after boom comprises a cable-or
rope 183 running to a mast or frame:188 near
the stern of the ship, It will be seen that if the
cables 181 and 183 are:taut; the supporting cable
185 will. be properly suspended between ‘the
booms.
"~ For landing, the installation comprises a frame
185 and sling {86 similar to those described above,
the sling being suspended from a landing trolley
(not shown) like the trolley 58. The brake.cable
187 leads from this trolley through fairleads.(88
along the bottom of the after boom and then
down the boom to abrake device 189.". At the for-
ward end of the supporting cable is a slider (90
and cushion device:191{ like those described above.
In:this “type-of+ installation - the-‘supporting
framework: for::the plane ‘lifting -mechanism is
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cated. at:-201,
-regess.on. a.pin:203.7 The:datch is - normally-held
‘inzthe closed position:shown.in-Figs::29:and:46-by

10

conveniently replaced:--by-a “boom: 195 ‘mounteci

“to-swing-about the-after-mast-167 below-the boom
186 and inthe-same-manner.
~preferably-provided- with-a walkway-and rail 498
-and-a hanging ladder 487 which take-the place of
“Hhe-bosun’s chair and-man:lift~mechanism’ de-
-seribed‘above. "The:planelift-hook98 is-carried
-atthe-end of theboom’ 9% and-the plane lift-rope

“The boom -195-is

498 runs-under ‘the-hoom-to:the -mast -and down
to gwinch-28§-onthe deck.
“In preparation forlanding;boom #85 is-swung

-out -and-g - man-goes -out :the-boom -and- adjusts
“thelanding-trolley-and sling. * The boom-isithen
swung-out-ofthe -way-as theplane lands;-and-then
-back -out ‘again-so‘that-ladder: 197 can be-used
“For-attdching the ook 498 and-releasing-the sling.
“The-boom -is then swung-inboard and‘the -plane

lowered to the deck,
“-haunching is--carried--out- in -a--similar -and
‘obvieus manner. “However; it-is not desirable-to

-use trip -mechanism -of-the -type - illustrated -in
‘Pig. 35 since it would:-£all in-the water-whenithe
‘trolley-is-released. :
‘corporated-in the trolley itself is-employed; ang a
‘suitdble form-of-such-mechanism- is:illustrated
-for.eonvenience in Figs;29;:80 .and-46. -+ It-wilk be
:understood: that: this trip mechanism can alsebe
used: incland-installations in: placeiof.that-shown
in ®ig: 35, if -desired.

~Hence-a:4rip mechanism in-

~Referring to-these figures, the spacer block 125
is recessed:at-the:rear-end of -the:trolley:as indi-
;and-a latch <282«is. pivoted:dn -the

a:retaining :member 204:pivoted in-the recess on
2. pin: 208, said -retaining member having an:arm

286 -held:in engagement: with.a pin:2071-by a:tor-
ston :spring-208. .

The Jatch282:-holds: a::link~209
whereby:.;the: {roley::is- held .:against.: forward

amovement; until: the Jateh: is-tripped by a lanyard
240 connected-to the :arm 206. :/The:latch: then
swings:to the. epen-position shown in :Fig::30,
releasing the link 208;and freeing the trolley.for

its launching rundown:the:supporting -cable: as

described above.

Pligs. 47-and: 48 illustrate a.modification:of the
shipboard installation.which :makes: it-unneces-
sary.to..provide a.cushion:spring: on-the-runway
cable. . The-cable- ZI 4 is supported between booms

212. swmgmg on- masts 213 .as: descrlbed aboye.

by an. elastlc rope or. cable 215 preferably ;Of
nylon, which .extends laterally- from the- runway

.cable; the slider being normally:at a point spaced

from. the end of the.cable. .In the form-shown,
this, is. conveniently, accomplished. by rigging: the
boom 2{2.at an .angle.of: 45°-and connectmg the
rope. 215 to. the mast.213.. When the. launchmg
trolley.strikes the slider.and moves it-down the

-cable; the rope 215 stretches providing the. result
‘of a resilient.abutment..

Tt. will -be . understood
that a similar arrangement can-pe.used.for land
msta,llatxon if desired.

"While several. embodiments. of. the dAnvention
‘have been'illustrated and described in. .detail, it is
to be understood that the invention is not. hmlted
thereto, as various changes in the form, details.of
construction ‘and arrangement. of the-parts -will
‘now suggest themselves to those. skilled: in- the

‘art’ without 'departing from the spirit, of the in-

vention.” Reference .should. therefore -be -had..to
the appended claims for a deﬁnltlon of .thelimits
of the invention.
“What is claimed is:.

5 1. Apparatus of the class described comprising
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an elevated runway cable, a pair of guys con-
nected to and supporting at least one end of said
cable, a three-way connecting member by which
said cable and guys are connected with the guys
diverging from each other, a pair of masts spaced
on either side of the projected line of said cable
and carrying guide sheaves for said diverging
guys whereby said masts can be erected and said
guys thereafter tightened from the ground to
support the end of the cable in elevated position
without obstructing the flight path of an airplane
approaching or leaving the cable, means movable
along said cable for suspending an airplane there-
from, means mounted on said connecting member
for moving an airplane vertically between said
suspending means and the ground, and means
supported by the cable and guys for lifting a
man to said suspending means,

2. Apparatus of the class described comprising
an elevated runway cable, a, pair of diverging sup-
porting cables for af least one of the ends of said

10
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runway cable, a three-way connecting structure .

for the ends of the runway and supporting cables,
trolley means movable along the runway cable
and adapted to suspend an airplane, airplane lift-
ing means carried by said structure and includ-
ing a line moving to and operable from the
ground, and means carried by said structure and
including a line running to and operable from the
ground for lifting & man to the point of connec-
tion of the airplane with said trolley means.

3. Apparatus of the class described comprising
an elevated runway cable, g pair of diverging sup-
porting cables for at least one of the ends of said
runway cable, a three-way connecting structure
for the ends of the runway and supporting cables,
trolley means movable along the runway cable
and adapted to suspend an airplane, a frame sup-
porited af spaced points on said structure and
guys, a block and tackle carried by said frame
ang operable from the ground for lifting an air-
plane, and means supported by said cables for
lifting a man to the point of connection of the
airplane with said trolley means.

4. Apparatus of the class described comprising
an elevated runway cable, a pair of diverging
supporting cables for at least one of the ends of
said runway cable, a three-way connecting struc-
ture for the ends of the runway and supporting
cables, trolley means movable along the runway
cable and adapted to suspend an airplane, a
frame supported at spaced points on said struc-
ture and guys, a block and tackle carried by said
frame and operable from the ground for lifting
an airplane, and a davit mounted on said struec-
ture for lifting a man to the point of connection
of the airplane with said trolley means.

5. Apparatus of the class described comprising
an elevated runway cable, a pair of diverging
supporting cables for at least one of the ends of
said runway cable, a three-way connecting struc-
ture for the ends of the runway and supporting
cables, trolley means movable along the runway
cable and adapted to suspend an airplane, sleeves
on said guys adjacent the connecting structure,
a frame comprising struts mounted on said struc-
ture and on said sleeves, a block and tackle car-
ried by said frame and operable from the ground
for lifting an airplane, and means carried by said
structure for lifting a man to the point of con-
nection of the airplane with said trolley means.

6. Apparatus of the class described comprising
an elevated runway cable, frolley means movable
along said cable, a sling carried by said trolley
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means angd adapted fo be engaged by and to sus=
pend an airplane, said sling comprising a flexible
collapsible loop, and a stationary spreader frame
depending from the end of the cable and provided
with means for releasably holding said sling with
the loop spread for engagement by an approach-
ing airplane.

7. Apparatus of the class described comprising
an elevated runway cable, trolley means movable
along said cable, a sling carried by said troliey
means and adapted to be engaged by and to sus-
pend an airplane, said sling comprising a col-
lapsible loop of flexible elastic material, and a
stationary spreader frame depending from the
end of the cable and provided with means for re-
leasably holding said sling with the loop spread
for engagement by an approaching airplane.

‘8. Apparatus of the class described comprising
an elevated runway cable, trolley means movable
along said cakle, a flexible rope sling carried by
said trolley means and adapted to be engaged by
and to suspend an airplane, said sling comprising
a plurality of lengths of rope depending from
the trolley means with their lower ends connected
and capable of being spread into a plurality of

ide-by-side loops, and spreader means at the end
of the cable for releasably holding the sling in
spread formation until engaged by an airplane.

9. Apparatus as defined in claim 8, said sling
being made of elastic rope.

10. Apparatus as defined in claim 8, said sling
being made of nylon rope.

11. A sling adapted to be engaged by and to
suspend an airplane from an elevated runway,
said sling comprising a plurality of lengths of
flexible, elastic rope, a supporting means to which
said lengths are connected at one end, adjacent
lengths being connected together at their other
ends to provide a plurality of loops varying in
size so that the bottom part of the sling can be
spread into substantially rectangular formation
with the loops side-by-side and the bottoms of
the loops substantially horizontal.

12. Apparatus of the class described comprising
an elevated runway cable, trolley means movable
along said csble, a sling carrieq by said trolley
means and adapted to be engaged by and to sus-
pend an airplane, said sling comprising a flexible
collapsible loop, a stationary spreader frame de-
pending from the end of the cable and provided
with means for releasably holding said sling with
the loop spread for engagement by an approach-
ing airplane, and means for braking the travel of
said trolley means down said cable.

13. Apparatus of the class described comprising
an elevated runway cable, trolley means movable
along said cable, a sling carried by said trolley
means and adapted to be engaged by and to sus-
pend an airplane, said sling comprising a flexible
loop, means at the end of the cable for releasably
holding said sling with the loop spread for en-
gagement by an approaching airplane, a brake
line attached to said trolley means, and a brake
drum fo which said brake line extends for braking
the travel of said trolley means down said cable.

14. Apparatus of the class described comprising
an elevated runway cable, trolley means movable
along said cable, a sling carried by said trolley
means and adapted to be engaged by and to sus-
pend an airplane, said sling comprising a flexible
collapsible loop, a stationary spreader frame at
the end of the cable, a plurality of rope tails se-
cured to the loop, means for releasably attaching
said tails to the frame to hold the sling in spread

-
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formatlon with' the bottom of 'the loop substan-
tially honzontal until engaged by an a1rpla,ne

15. Appal atus of the class descrlbed comprlsmg
an elevated runway cable, trolley means movable
along said cable, a, ‘sling carried By sald urolley
means and adapued to he engaged by and to sts-
'pend an air plane, sald slmg comprising’a ﬁex1b1e
COllapSIble loop a statlonary spreade1 frame ‘at
the end of the cable, means f01 1eleasab1y'_
mg the sling to the frame at'a’ plurallty‘_o
to hold the sling in spread formation with tHe
bottom. of the loop substantially horizontal ntil
engagsd by an airplane, said frame being hinged
to swing forwardly and upwardly as the sling is

pulled away by efigagement of an airplane there- 3

‘with. o

16. Apparatus of the class described comprisinig
an elevated runway cable, trolley means movable
along gaid’ ¢able, and an alrplane supportmg

device Suspended from said trolley medihs “and <

a,daptﬂd t0 ‘be engaged by in approachmg air-
plane sa1d troliey meang comprxslng a supportmg
roller runting on said cable dnd carrymg a 'de-
'pendmg ‘pendulum-like structure, said’ structure

};ach— .
in‘ts 1

swinging forwardly and upWwardly relative to the g5 -

‘cable a,bout the axis of the Toller as the trolley
means is pulled away from its starting ‘point by
engagement of the airplane with said device, and
said device being suspended from said structure.

17, ‘Apparatus of the class described comprising ‘s

an elevaued runway cable, trolley means movable
along said cable, and an airplane supportmc
device suspended from said trolley means- and
adapted to be engaged by an approaching air-
plane, said trolley means comprising a supporting
roller running on said cable and a depending
pendulum-like extension from which said device
is suspended, said extension swinging forwardly
and upwardly relative to the cable as the trolley
means is pulled away from its starting point by
engagement of the airplane with said device, said
extension having a roller normally spaced from
the cable but adapted to swing into engagement
with its under side.

18, In apparatus of the class described, a land-
ing trolley adapted to run on an elevated runway,
said trolley comprising spaced side plates, a roller
mounted between the side plates and adapted to
run on top of the cable, the side plates below the
roller being connected together to form a swing-
ing pendulum-like extension, and g second roller
mounted between the side plates and adapted on
swinging said extension to move into engagement
with the under side of the cable.

19. Apparatus of the class described compris-
ing an elevated runway cable, a launching trol-
ley running on said cable, and means for sus-
pending an airplane from said trolley for its
takeoff run, said trolley comprising roller means
running on top of the cable and structure be-
neath the cable including a braking surface
next to but spaced from the cable and the air-
planhe being suspended from said structure, the
weight of the trolley above the cable being greater
than its weight below the cable whereby, when
the airplane takes off, said trolley inverts itself to
bring said braking surface into engagement with
the top of the cable and to brake further move.-
ment of said trolley along the cable.

20. Apparatus of the class described compris-
ing an elevated runway cable, a launching trol-
ley running on the cable, a suspension means at-
tached to the trolley and adapted to be releas-
ably engaged with an airplane to suspend it from
the trolley during its takeoff run, a trip mech-
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1D ne for- operation by the pilo
feﬁ rom the “su

alrplane and“
of sald uuppoxt

THovemant of said’ support 4WAY from normal PO-
sition.

24, In apparatus of the class described, means
on an airplane adapted to engage an elevated
trolley and to suspend the airplane therefrom
comprising a hook, flexible airplane supporting
means extending from said hook to said air-
plane, an extensible universally swiveling hook
support mounted on the airplane and yielding
means resisting movement of said support from
normal position.

25. In apparatus of the class described, means
on an airplane adapied to engage an elevated
trolley and to suspend the airplane therefrom
comprising a hook, flexible airplane supporting
cables extending from said hook to said airplane,
a telescoping hook support universally pivoted on
the airplane, and yielding means resisting ex.
tension of said telescoping support.

26. Apparatus of the class described compris-

5 ing an elevated runway cable, irolley means run-

ning on the cable, means for suspending an air-
plane from said trolley means including a flexible
suspension member adapted to be releasably con-
nected at its upper end to said trolley means and
having g lifting opening below its upper end, and
plane lifting means including s hook adapted to
be engaged in said opening, the upper part of said
member being thereby slack for attachment to
or detachment from said trolley means.

27, Apparatus of the class described compris-
ing an elevated runway cable, a launching trol-
ley running on said cable, means for suspending
an airplane from said trolley for its take-off run,
a slider on the cable near its far end for return-
ing said trolley to starting position, and an elas-
tic rope extending from said slider to one side
of the cable for anchoring the slider to serve as
a resilient abutment for the trolley.

28. Apparatus of the class described compris-
ing a pair of masts, a pair of swingable booms
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one ot each mast and extending therefrom fo
one side of a line betWeen the masts, an elevat-
ed runway cable extending between the booms,
tension guys extending from said booms diag-
‘onally to one side of the line of the runway cable
‘for keeping the latter taut between said hooms,
said guys having the same elevation as the cable
over the flight path of an airplane approaching
or leaving the cable, trolley means running over
the cable, means for suspending an airplane from
said trolley means, means including a trip de-
vice on the trolley for holding the trolley at one
"end of the cable, said device being operable from
the ship to release the trolley and the suspend-
'ed airplane for movement along the cable, and
‘airplane lifting means carried by one of said
booms to lift the airplane into position to be sus-
pended from said trolley means.

" 29. Apparatus of the class described compris-
ing a pair of masts spaced longitudinally on a 99 Number

ship, a pair of booms one on each mast and
swingable outhoard of the ship, an elevated run-

- way cable extending between the booms, tension
guys extending from said booms diagonally in-
board to the ship for keeping the runway cable
taut, said guys outboard of the ship having the
same elevation as the runway cable, troliey means
running on the cable, means for suspending an
airplane from the trolley means, airplane lift-
ing means carried by one of said booms, to lift
the airplane into position to be suspended from
said trolley means, and a support for a man to
adjust the connections between the airplane and
the suspension means and lifting means, said
support being swingably mounted on said last-
named boom.
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30. In apparatus of the class described, an ele-

‘vated runway cable, a trolley movable along said

cable, means for detachably suspending an air-
plane to be launched from said trolley, and a
trip device for attachment to the trolley and air-
plane assembly for holding it stationary at onhe
end .of the cable, g cable anchoring said device
to the ground, and means for tripping said de-
vice from the ground, said device being support-
ed above the ground by its attachment to said
assembly prior to tripping and thereafter falling
to the ground.

. JAMES H. BRODIE.
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